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 Air molecules are charged by cosmic rays and 
radiation from the ground. A molecular cluster ion is 
formed when a number of neutral molecules are 
attached to a charged molecule by electrostatic 
forces. In addition to these natural processes, there 
are a number of anthropogenic sources of cluster 
ions, especially in urban environments. These include 
motor vehicles, power lines, electric trains and air 
conditioning units. This study was conducted in a 
large urban region in Australia with the aim of 
quantifying and comparing cluster ion concentrations 
in various environments. 
 Positive and negative cluster ion 
concentrations were measured separately with two 
Alphalab air ion counters. The instrument has a 
minimum characterisable mobility of 0.5 cm2 V-1 s-1 
which ensures that ions larger than 1.6 nm, including 
charged particles, are not detected. 
 For the purpose of this study, the urban 
locations were classified as follows. 
(a) Motorways (9). Motor vehicles are copious 
sources of ions and emit charged particles of both 
signs in roughly equal numbers (Kittelson et al, 1986; 
Maricq, 2006). Excess ions have been detected near 
busy roads (Titta et al, 2007). 
(b) Residential areas (3). These include many 
ion sources, such as motor vehicles, air conditioners, 
electrical appliances and cooking. 
(c) Woodlands (4). These included bushland 
and small forests. There are some reports of 
enhanced ion concentrations in forests (Suni et 
al,2007). 
(d) City centre (5). These locations consist of 
the maximum human activity and contain many 
associated ion sources. 
(e) Urban parks (4). These locations contain 
low activity and were used as the ‘urban background 
value’.  
 The numbers within brackets give the number 
of sites sampled in each class. Monitoring was 
carried out for periods ranging from a minimum of 
30 min to a maximum of 12 h at each site. All 
measurements were obtained during daylight hours, 
under stable, sunny conditions. 
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Figure 1: Mean cluster ion concentrations at the five 
site-types. The error bars show the corresponding 
standard deviations.  
 
 The highest cluster ion concentrations were 
found near the motorways and the value of 1211 cm-3 
was nearly five-times higher than the urban 
background value of 269 cm-3 found in the parks. 
Cluster ion concentrations in the city centre were 
surprisingly lower than the residential areas and the 
woodlands. We attribute this to the high particle 
number concentrations relative to ion concentrations 
in the city. Cluster ions are rapidly depleted in the 
presence of aerosols due to attachment. Motorways, 
on the other hand, are a rich source of both particles 
and ions, so that some cluster ions are able to remain 
unattached. 
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